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SUBJECT:
PURPOSE:
APPLICATION:

FAILURE CODE:
DESCRIPTION:

ENGINE DATALINKS: CONNECTING TO AN ENGINE’S ECM
To connect engine datalinks to electronic service tools.

QSK19 Engines

QSK45/60 Engines

SA(A)12V140Z-1 & Z-2 Engines

For Specific Applications See Parts & Service News AA97079 4

A000Z9

This Parts & Service News provides a list of the contents of the INLINE T ~.‘aunk kits. It also describes
the datalink’s adapters and connectors. The SAE J1939 guidelines 2-¢ ~ov..ied in an overview section.
Connections to the ECM are covered in the final section.

INLINE II Datalink Adapter Kit Contents

INLINE II Adapter Kit, Part No. 3163094

Part No.
3163095
3162847
3162848
3162849
3162850
3163096
3824438
3824439
3162866
3162867
3162868
3377728
3163597

Description
INLINE II datalink ads ptc -

Cable, DB25F 3-pir D¢ te_h/2-pin Weather-Pack
Cable, DB25F 9-o... U+ utsch

Cable, 2-pin W er.n2r-Pack - cigarette plug extension
9-Wire coble, DO F-DBOM

Cable 3 oun to 3-pin minibackbone

Cable, DE?25F 2-pin Weather-Pack/cigarette plug
Cable, LB25F 6-pin Deutsch

('~.c. storage

11sert, storage case

Lasert, storage case

Sheet, instruction

Cable, 3-pin to 3-pin gender adapter

INLINE Deutsch Kit, Part No. 3885806

Part No.
3824938
3824439
3824594

Description
INLINE datalink adapter

Cable, DB25F 6-pin Deutsch
4-Wire cable, DBO9F-DBIM

AA01064
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The following matrix shows what version of INSITE™ (5.0 or 5.1) and what functions it can do with an
INLINE II (J1939/J157/11708) datalink adapter.

Legends for the following matrix consist of the following:
* Monitor/Read Fault Codes (MR)

* Adjust Parameters (AP)

» (Calibrations Download (CD)

INSITE™ 5.0 (June 1998 CD-Rom) INSITE™ 5.1 (Feb. 1999 "M om)
Engine INLINE J1587/ INLINE II J1939 INLINE J1587/ | L TLL 'E 11 J1587/
Program J1708 Support Support J1708 Support | .1,38 and J1939
) Support
—

QSK 19 MR, AP, CD MR, AP. CD MR, AP, CD

QSK45/60 MR, AP, CD MR A\P,_f‘D MR, AP, CD

QST30 MR, AP, CD N\ MR, AP, CD

Troubleshooting procedures for the INLINE II datalink ‘da ter.

Follow these steps after using the troubleshooting sy~ ipt. wee titled "Communication Error" in the
appropriate troubleshooting and repair manual for y.~m ~pecific engine family.

a.

b.

Do not run INSITE™ and electrc ‘ic s ftware database and network (ESDN) at the same
time. Run only one at a time «nd ~Ic<e out the other program.

Select the proper datalink ~dcoter cype. If you are using INSITE™, go to the main screen and
click on "System," then cl." « " Jser Options," and then pick INLINE II for the datalink
adapter type. Restcrn NS.TE™ after changing the datalink adapter type. If using ESDN, go
to the main screer a1 d click on "System," then click "Preferences," and then pick INLINE II
for the datalink adanter type. Restart ESDN after changing the datalink adapter type.

Check to ser 1’ the correct software has been installed. At the main screen of INSITE™, click
on "Syste " thon "Administrator," then "System Preferences." The particular ECM that you
are Ve ing vith must be listed under "ECM Type."

Ins_ecu tbe datalink cable between the computer and the INLINE II datalink adapter. The
VN1 1T datalink adapter requires 9 pins in the connector (Part No. 3162850). Do not use
Dart No. 3824594 because it only has 4 pins.

Reset the INLINE II datalink adapter’s power. Close INSITE™ or ESDN, and disconnect the
power connector from the INLINE II datalink adapter. Reconnect power after a few seconds
and restart INSITE™ or ESDN.

Make sure the red power lamp on the INLINE II datalink adapter is on continuously during
operation. Ifitis not solid, then you do not have adequate 12-VDC supply to the adapter box.
Make sure the red datalink lamp on the INLINE II datalink adapter box is flashing. If it is not
flashing, then you are not getting a signal from the ECM. Troubleshoot the datalink wiring.
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h. When attempting to communicate, the red PC lamp on the INLINE II datalink adapter box
should be flashing. Ifit is not flashing while attempting to communicate, then you are not
getting a signal from the PC to the INLINE II adapter. Close INSITE™ or ESCN, and turn
the keyswitch to the OFF position to shut off the ECM for 30 seconds. Then, turn the key-
switch to the ON position to power up the ECM and restart INSITE™ or ESCN. If you can

not communicate, repeat step (e).

i.  During a calibration download the datalink lamp and the "To PC" lamp should be flashing.
The INSITE™ or ESDN screen could not show the hour glass but when the two lamps are
flashing, the PC and ECM are communicating.

CAUTION

After the calibration download is complete, you must turn the keyswitch to the OF ¢ nos.ion for 30
seconds or more. ECM damage could occur if this procedure is not followed.

17¢07 .us

Data Link

19c00185

Datalinks

Many engines roauced today are electronically
controlled T.. s¢ engines have special diagnostic
requirs i M.~ vecause of the electronic control
module (F M) in the system. To interface with
th . I'CLT’s, electronic service tools have been
{eveioped, such as INSITE™,

INSITE™ interfaces with the electronic engines
by means of a datalink. A datalink provides a
physical means for transmitting and sorting elec-
tric signals. A datalink consists of special elec-
tronic circuitry and electrical harnesses.
Connection points for electronic service tools are
also part of the datalink.

Datalinks are defined by standards written by the
Society of Automotive Engineers (SAE). Two
such standards for electronic service tools are
used. One is a combination of SAE J1587/SAE
J1708 and the other is SAE J1939. Engines can
support one or both of these datalink standards.

AA01064



Page 4 of 11

19802391

19802613

Datalink Adapters

A datalink adapter is a device that converts the
SAE J1587/SAE J1708 or the SAE J1939 datalink
messages from the ECM into a message that a
personal computer can understand. Because
INSITE™ is a personal computer-based tool, a
datalink adapter is required to troubleshoot
engines.

Cummins Engines’ Service Products offers two
datalink adapter kits: the INLINE adap er kit, Part
No. 3163099; and the INLINE II a sa; *e. kit, Part
No. 3163094. The INLINE adc ste.s translate
only SAE J1587/SAE J170f w.~s.ages. INLINE
II adapters translate bo** "AF J1587/SAE
J1708 and SAE J1939 1 ess ages.

NOTE: The I1 1. /T adapter will attempt to
communicate " viti. the J1939 datalink first. If no
signal is pr..=n. for the J1939 datalink, then
INLINE I, ~vil attempt to communicate via
J1587 J17 s datalink. Be sure that both

INGLTE - and ESDN have the proper datalink
aq. ote, type selected.

Komatsu’s choice of datalink adapter is the
INLINE II. Here are some of the INLINE II fea-
tures:

« Communicates over two protocols: SAE
J1587/J1708 standard and the emerging SAE
J1939 standard.

» Supports the full range of Cummins electroni-
cally controlled engines.

» Has field-reprogrammable firmware for
datalink adapter.

NOTE: INLINE communicates over one proto-
col only: the SAE J1587/J1708 heavy-duty stan-
dard. It supports the present vintage of heavy-duty
engines, but will not support all future engines.

AA01064
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Standard INLINE II Adapter Kit Part No. 3163094
3163095 INLINE II datalink adapter DBO9F-DB25M

3162848 Cable, D25F 9-pin Deutsch

3162847 Cable, DB25F 3-pin Deutsch/2-pin Weather-Pack
3162849 Cable, 2-pin Weather-Pack - cigarette plug extension
3162850 Cable, DB9F-DB9M 9-wire cable

3824438 Cable, DB25F 2-pin Weather-Pack - cigarette plug
3824439 Cable, DB25F 6-pin Deutsch

3163096 Adapter, J1939 minibackbone \o/
3377728 INLINE brochure ~/
3162866 Case, Cummins utility -

3162867 Foam, insert 1-inch N

3162868 Foam, insert 1/2-inch O/

3162867 Insert, storage case ¢

3162868 Insert, storage case W

3163597 Cable, 3-pin to Q-13:'_1 -gender adapter

Optional o/

3162851 U ble, IUO foot extension DB9F-DB9M

3162845 [ Cable, 200 foot extension DBYF-DBOM

3823955 | Cable, battery adapter

AA01064



Page 6 of 11

19400739

19802392

The recommended datalink connector for Cum-
mins engines is a 9-pin Deutsch connector, Part
No. 3824018. This connector can supply SAE
J1587/J1708 and SAE J1939 communications,
and the battery voltage. The following are pinouts
for the 9-pin connector:

Pin _ Signal Pin _ Signal
A Ground F J1708 Latalink (+)

B Unswitched Battery G J1708 Dxatalink (-)
C J1939 Datalink (+)  H Ope*
D J1939 Datalink (-) J Op~n
E J1939 Datalink
(shield)

The 6-pin Deut: ch cor.aector, Part No. 3824805,
is found on m. 1y ¢..gines. This connector sup-
plies SAE y1_R7,SAE J1708, as well as the bat-
tery velw o¢ The following are pinouts for the 6-
pin co. nec or:

2L Signal Pin _Signal
+ J1708 Datalink (+)  E Ground
s J1708 Datalink (-) F Open
C Unswitched Battery

(+)
D Open

The 3-pin SAE J1939 Deutsch connectors are
found on Komatsu SAA12V140Z-1 and Z-2
engines. Two possible types of 3-pin connectors
can be present: A 3-pin plug (1), Part No.
3824288; and a 3-pin receptacle (2), Part No.
3284890. The 3-pin connectors only supply the
SAE J1939 support (no battery voltage supply).
The following are the pinouts for the 3-pin con-
nector:

Pin _Signal

A J1939 Datalink (+)

B J1939 Datalink (-)

C J1939 Datalink (shield)

AA01064
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SAE J1939 Backbone Harness Overview

SAE J1939 has strict guidelines that must be fol-
lowed for successful communication. Under-
standing some fundamentals about SAE J1939
will help make sure these guidelines are followed.

The main component of an SAE J1939 system is a
backbone harness. The harness can be up to 40m
(131 ft) in length. The backbone harness is termi-
nated at each end with a 120-ohm resistor.

19802395

A maximum of 30 different device, con he
attached to the SAE J1939 back! on. at once.
Each device, such as the INJ 1< (' datalink
adapter, is connected to th~ Lckoone through a
stub, which can be up to 1 m :ter in length. The
stub connector is a ? pin olug.

The termirad g -esistor caps (1) must be in place
on the hack’Hoie harness plugs (2) to maintain
prope. cor, munication. Each resistor is 120 ohms
arJd ) ca.~d in a removable cap. This resistance is
ceq, 'ir.d when communicating with INSITE™ or
ESDN over the J1939 datalink.

19807 397

Often the OEM of a particular piece of equip-
ment, not the engine manufacturer, supplies the
datalink harnessing. Because of this, different lev-
els of SAE J1939 implementation can be present.

19802395
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19802614

19802394

Some OEM’s will choose to provide a complete
SAE J1939 backbone harness. If this is supplied,
connection to INSITE™ is accomplished either
by a 9-pin datalink connector (1), Part No.
3824018, or a 3-pin plug (2), Part No. 3824288.

Minibackbone Harness, P: rt N\ 0. 3163096 - If
the OEM does not suppl  the 41939 backbone
harness, the only SAE J1+2¢ connector on the
engine will be the »-r*= 1eceptacle, Part No.
3824290. To uti.7e € AE J1939 on engines with
this configura.. on, a minibackbone harness will
have to be ar«.>d. The Cummins INLINE II
adapte. n'*, Purt No. 3163094, supplies a mini-
backh¢ e iarness, Part No. 3163096.

AA01064
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How to Connect to an ECM

This section is intended to be used as a step-by-step method for isolating the appropriate connection
found in the vehicle. Find the bolded sentence that describes the applicable connection and then pro-
ceed with the instructions for that connection.

Look for a 6-pin connector in the cab of the
vehicle or the side of the engine.

The 6-pin connector supports the S ) 1587/
J1708 datalink only. Use INLIN": ¢ ble, Part No.
3824439 when connecting te .= « -pin connector.

An INLINE or an INLINM E II datalink adapter can
be used in conjunction witu this connector. When
connecting the NI ", 11 datalink adapter to the
PC, use the 9-1 in ~e1.al cable, Part No. 3162850,
19400418 supplied wi*h 1. = INLINE II kit. This cable is

connected b v, 2en the PC and the datalink
adapt-r.

N CF : 1a order to use the INLINE II adapter for
. 1587/J1708 communications, INSITE™ version
~.1 or later must be used. Earlier versions of
INSITE™/ESDN only allow J1939 datalink com-
munication.

Select the appropriate settings in INSITE ™ to set
the appropriate communication port and datalink
adapter.

Do you have an INLINE II datalink adapter?
If so, use the 9-pin serial cable, Part No. 3162850,
supplied with the INLINE II kit. This cable is
connected between the PC and the datalink
adapter.

NOTE: In order to use the INLINE II adapter for
J1587/J1708 communications, INSITE™ version
5.1 or later must be used. Earlier versions of
INSITE™/ESDN only allow J1939 datalink com-
19802613 munication.
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19802635

19802399

Look for a 3-pin connector on QST30 engines
without a 9-pin connector. The 3-pin connector
only supports the SAE J1939 datalink. Use the
INLINE II cable, Part No. 3162847, when con-
necting to the 3-pin plug connector.

A J1939 backbone harness is present on the sys-
tem when a resistance of 60 ohms is measured
between pins A and B of the 3-pin connector.

Refer to the SAE J1939 overview sect.on above
to learn about the J1939 backbone 1a."ess.

Do you have only an INZIN¥ ~atalink
adapter? The INLINE ¢ tal ak adapter commu-
nicates only with th_ J1587/J1708 datalink. To
use the INLINLE la.uur < adapter with the 9-pin
datalink conn- ctoi, »ins F and G should be popu-
lated. If pi'.>s ¥ a~d G are not populated and an
appropriate da.alink connector can not be found
on th ngn e, then purchase the INLINE II

de.ar ok ~dapter kit (Part No. 3163094) for com-
mu i ation.

AA01064
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The 6-pin connector only supports the SAE
J1587/J1708 datalink. Use INLINE cable, Part
No. 3824439, when connecting to the 6-pin con-
nector.

An INLINE or an INLINE II datalink adapter can
be used in conjunction with this connector. When
connecting the INLINE II datalink adapter to the
PC, use the 9-pin serial cable, Part No. 3162850,
supplied with the INLINE II kit. This cable is
19400418 connected between the PC and the dat: link
adapter.

NOTE: In order to use the I'v.."N7 II adapter for
J1587/J1708 communicat:~1.~ I"{SITE™ version
5.1 or later must be usec Ea lier versions of
INSITE™/ESDN o~y allow J1939 datalink com-
munication.

Select the =, ~r¢ qriate settings in INSITE™ to set
the appropr atc. communication port and datalink
adapt-r.

't e 3-pin connector only supports the SAE J1939

uatalink.

To meet the SAE J1939 standard, the 3-pin recep-
| tacle connector must be within 0.66m (2.16 ft) of
| the ECM. Use of a J1939 minibackbone harness,
Part No. 3163096 and the DB25F 3-pin Deutsch,
part No. 3162847, are required for proper connec-
tion to the INLINE II adapter. This is used when
there is no backbone provided on the datalink.

19802399 NOTE: Ifthere is 60-ohm resistance measured
between pins A and B of the 3-pin connector, then

a backbone is on the datalink.

Refer to the SAE J1939 backbone harness over-
view section above to learn about the J1939 mini-
backbone harness.
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